A novel defect of peroxisome division due to a homozygous non-sense mutation in the PEX11β gene.
Peroxisomes are organelles that proliferate continuously and play an indispensable role in human metabolism. Consequently, peroxisomal gene defects can cause multiple, often severe disorders, including the peroxisome biogenesis disorders. Currently, 13 different PEX proteins have been implicated in various stages of peroxisome assembly and protein import. Defects in any of these proteins result in a peroxisome biogenesis disorder. The authors present here a novel genetic defect specifically affecting the division of peroxisomes. The authors have studied biochemical and microscopical peroxisomal parameters in cultured patient fibroblasts, sequenced candidate PEX genes and determined the consequence of the identified PEX11β gene defect on peroxisome biogenesis in patient fibroblasts at different temperatures. The patient presented with congenital cataracts, mild intellectual disability, progressive hearing loss, sensory nerve involvement, gastrointestinal problems and recurrent migraine-like episodes. Although microscopical investigations of patient fibroblasts indicated a clear defect in peroxisome division, all biochemical parameters commonly used for diagnosing peroxisomal disorders were normal. After excluding mutations in all PEX genes previously implicated in peroxisome biogenesis disorders, it was found that the defect was caused by a homozygous non-sense mutation in the PEX11β gene. The peroxisome division defect was exacerbated when the patient's fibroblasts were cultured at 40°C, which correlated with a marked decrease in the expression of PEX11γ. This novel isolated defect in peroxisome division expands the clinical and genetic spectrum of peroxisomal disorders and indicates that peroxisomal defects exist, which cannot be diagnosed by standard laboratory investigations.